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Background
Since the United States enacted its first species-at-risk legislation in 1966, many jurisdictions have
similarly adopted legislation aimed at conserving biodiversity through the identification of species at
risk of extinction, the protection of these species from harm, and the establishment of recovery pro-
grams (Ray and Ginsberg 1999; Waples et al. 2013). Although these statutes have successfully
thwarted extinction for hundreds of species, they have also failed to recover many at-risk species
(Schwartz 2008; Mooers et al. 2010; Evans et al. 2016). As global extinction rates approach those
observed during the five mass extinction events in Earth’s history (Barnosky et al. 2011), robust,
well-implemented conservation laws are critically needed to slow the loss of biodiversity (Westwood
et al. 2019; Leclère et al. 2020).
In Canada, the federal species-at-risk legislation (Species at Risk Act 2002, S.C. 2002, c. 29) generally
applies only to land under federal jurisdiction and thus relies on provincial or territorial governments
to adopt and implement their own legislation. Ontario’s Endangered Species Act (henceforth OESA or
the Act) passed in 2007 and has been considered the strongest species-at-risk legislation among the
provinces and territories with such legislation (Nixon et al. 2012; Olive and Penton 2018). The imple-
mentation of OESA begins with the Committee on the Status of Species at Risk in Ontario
(COSSARO), which is an independent panel of scientists and other experts that is responsible for
developing criteria for assessing the status of species and using these criteria to classify species as
endangered, threatened, special concern, or not at risk. The assessment criteria used by COSSARO
largely follow those used by COSSARO’s federal counterpart (The Committee on the Status of
Endangered Wildlife in Canada (COSEWIC)) and consider risk factors such as declining abundance,
declining geographic range, small population size, and extinction risk estimates based on life history
traits (COSSARO 2014a). After COSSARO classifies a species, the Minister of Environment,
Conservation, and Parks either accepts the classification (thereby “listing” the species), rejects the
classification (if listing would entail significant social or economic impacts), or requires a reclassifica-
tion from COSSARO (if of the opinion that the classification is inappropriate). After a classification is
accepted, endangered and threatened species (and their habitat) receive legal protection from harm,
and programs aimed at recovering at-risk species are developed.
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Citation: Muñoz NJ and Obrist DS. 2020.
Upholding science-based risk assessment
under a weakened Endangered Species Act.
FACETS 5: 980–988. doi:10.1139/facets-
2020-0051
Handling Editor: Fanie Pelletier
Received: June 26, 2020
Accepted: September 22, 2020
Published: December 10, 2020
Copyright: © 2020 Muñoz and Obrist. This
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In July 2019, the government of Ontario made five fundamental changes to OESA with the stated aim
of improving species protections, streamlining the Act’s implementation, and maintaining support for
economic development (MECP 2019). These five changes involve (i) requiring risk classifications to
reflect the status of species throughout their geographic range inside and outside of Ontario (instead
of focusing on status inside of Ontario); (ii) opening up COSSARO membership to individuals with
“community knowledge” (instead of membership being limited to scientists and Traditional
Knowledge holders); (iii) increasing the timelines between classification, listing, and protection;
(iv) allowing permit holders to engage in activities harmful to listed species across large geographic
areas via “landscape agreements”; and (v) allowing parties to engage in harmful activities and avoid
conservation action by paying into a fund (Ogden 2019; Bergman et al. 2020).
In their review, Bergman et al. (2020) argued that these amendments collectively weaken the ability of
OESA to conserve biodiversity and recommend that they should be reversed or modified in the future.
Although we agree with these conclusions, there remain interpretations of the amended legislation
that must be made imminently by those who implement OESA (e.g., COSSARO). These interpreta-
tions will determine some of the consequences of the amendments for species at risk in Ontario and
will occur far sooner than any legislative changes to OESA. As biologists, we describe here possible
interpretations of the clauses relevant to change (i) and discuss their implications for species at risk.
We focus on change (i) because it concerns which species are to be listed under OESA, and listing
determinations are the step “from which all other consequences” of species-at-risk legislation come
(Bean and Rowland 1997).
Interpreting ambiguity
When assessing the status of a species, COSSARO must now consider “[ : : : ] the condition of the spe-
cies across the broader biologically relevant geographic range in which it exists both inside and out-
side of Ontario” (Endangered Species Act 2007, S.O. 2007, c. 6, s. 5 (4)). If consideration of a species’
condition both inside and outside of Ontario would result in a lower-risk classification than if only
condition inside of Ontario was considered, OESA now requires that the classification must reflect
the lower level of risk that the species faces across its “biologically relevant” range (Endangered
Species Act 2007, S.O. 2007, c. 6, s. 5 (5)).
For these clauses to be implemented by COSSARO, ambiguities in the amended language will require
interpretation. What makes a given part of a species’ geographic range “biologically relevant”? To what
or to whom is it relevant? How does one evaluate the “condition” of a species? Guiding any interpreta-
tion is the fact that COSSARO is mandated in the Act to carry out status classifications using the best
available science. Indeed, one of the purposes of OESA is to “identify species at risk based on the best
available scientific information” (Endangered Species Act 2007, S.O. 2007, c. 6, s. 1).
The purpose of OESA was not amended in 2019, meaning COSSARO must translate the new language
in the Act into assessment criteria while ensuring that status assessments remain scientifically derived.
If “biologically relevant geographic range” is interpreted as the range that is relevant to the entire spe-
cies, a simple approach would be to consider the entire geographic range of the species. However, this
approach is problematic for wide-ranging species. For example, the gypsy cuckoo bumble bee
(Bombus bohemicus) is distributed throughout the northern hemisphere and is stable in Europe but
has sharply declined in North America (COSSARO 2014b). On what scientific grounds could it be
argued that its status in Europe is “biologically relevant” to its status in North America? A different
approach would be to borrow from interpretations of the U.S. Endangered Species Act. There, the
status of a species across a “significant portion of its range” is considered in status assessments.
After being the subject of much controversy and litigation (reviewed in Wilhere 2017), this phrase
has been defined as the range without which the entire species would become endangered or
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threatened (FWS and NMFS 2014). Robust quantification of such a “significant portion” is highly
limited by data availability, requires substantial assumptions, and is more difficult for species with
complex life histories (Earl et al. 2018).
Instead of considering a range that is relevant to the entire species, one could argue that the consid-
ered range should be “biologically relevant” to the species’ subpopulations in Ontario. In this case,
the relevant range outside of Ontario would be that to which Ontario subpopulations are biologically
connected in the form of migration and metapopulation dynamics. Such connectivity to extra-
regional subpopulations is already considered in COSSARO status assessments to evaluate the poten-
tial for rescue effects (i.e., the mitigation of local extinction risk due to the immigration of gametes or
individuals into Ontario). If there is evidence for rescue effects, the species’ status classification is
downgraded by one category. For example, the gray fox (Urocyon cinereoargenteus) meets the
COSSARO criteria for endangered due to its population size in Ontario being fewer than 110 mature
individuals; however, its status was downgraded to threatened because there is immigration of indi-
viduals from adjacent US jurisdictions (COSSARO 2016).
Another interpretation that must be made is the term “condition”. Condition outside of Ontario
could be described by considering whether extra-regional subpopulations are stable, increasing, or
decreasing and whether there are any significant threats facing these subpopulations. Such informa-
tion is already used in COSSARO status assessments. Specifically, condition outside of Ontario is
described using the rankings provided by the nonprofit organization NatureServe (natureserve.org).
These rankings convey the extinction risk of a species at global, national, and subnational (i.e., state,
provincial) levels and are derived from shared, standardized methods. When these rankings are avail-
able, they are used to inform the potential for rescue effects. For example, the gray fox is ranked as
“apparently secure” or “secure” (i.e., fairly low or very low risk of extinction) in the US states from
which individuals migrate to Ontario (Table 1), causing COSSARO to downgrade the status of gray
fox from endangered to threatened (COSSARO 2016).
As described above, the potential for rescue effects is currently used by COSSARO to downgrade risk
categories, and this potential is evaluated by considering the extent of immigration into Ontario subpo-
pulations as well as the status of source populations. If “biologically relevant geographic range” is inter-
preted as the range to which Ontario subpopulations are biologically connected, the criteria for
evaluating rescue effects sufficiently encapsulate the language in the amendment. If, instead, this phrase
is interpreted as the range that is relevant to the entire species, intra-regional status would often be
devalued in favour of extra-regional status for species that have a geographic range outside of Ontario.
Table 1. NatureServe conservation ranks of the gray fox (Urocyon cinereoargenteus), including ranks in Ontario
and in adjacent U.S. jurisdictions (from COSSARO 2016).
Jurisdiction Level Rank
Canada National 1 (critically imperiled)
Ontario Subnational 1 (critically imperiled)
United States National 5 (secure)
Michigan Subnational 4 (apparently secure)
Minnesota Subnational NR (not ranked)
New York Subnational 5 (secure)
Ohio Subnational NR (not ranked)
Pennsylvania Subnational 5 (secure)
Muñoz and Obrist
FACETS | 2020 | 5: 980–988 | DOI: 10.1139/facets-2020-0051 982
facetsjournal.com
Implications for species at risk
If risk classifications are determined more by extra-regional status than by intra-regional status, many
species could be arbitrarily precluded from listing owing to the biogeography of Ontario. Southern
Ontario represents the northern range limit for a myriad of species distributed throughout eastern
North America (Ricketts et al. 1999), particularly those native to the Eastern Temperate Forest ecor-
egion (henceforth ETFE), which extends from southern Canada to Florida and from the Atlantic coast
to Texas (CEC 1997; Fig. 1). Populations living at the periphery of their species’ geographic range are
often less abundant than those at the core of their range (Brown et al. 1995), meaning many species
that are native to the ETFE may be common outside of Ontario relative to inside. For example, the
spotted turtle (Clemmys guttata; Fig. 2a) has a geographic range that typifies that of many species
from the ETFE and is locally common at the core of its range in eastern United States but is endan-
gered in Ontario (COSSARO 2015; NatureServe 2016; Fig. 2b). This pattern is pervasive; of the 152
species listed as endangered or threatened under OESA, 80% of species (n = 121) reach their northern
Fig. 1. Map of North America showing the boundaries of the Eastern Temperate Forest ecoregion (CEC 1997)
and the province of Ontario, Canada.
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range limit in Ontario and have a broader geographic range that spans multiple other jurisdictions in
eastern United States.
The portion of southern Ontario that overlaps with the ETFE is the most densely populated region in
Canada. Upwards of 88% of habitat here has been lost to agriculture or urban development (Kerr and
Deguise 2004), and this habitat loss has caused this region to have one of the highest densities of spe-
cies at risk in Canada (Kerr and Cihlar 2004; Coristine et al. 2018). Removing or failing to provide
protection for species based on extra-regional status would leave many species from the ETFE unpro-
tected in a region where recovery potential is already limited by extensive habitat loss (Kerr and
Deguise 2004). Thus, such a policy would likely lead to the extirpation (i.e., local extinction) of many
ETFE species from Ontario.
Populations at the periphery of a species’ geographic range are key to the overall survival of the species
for several reasons (Steen and Barrett 2015). Firstly, species often persist at the edges of their historical
ranges following human-induced range contraction (Channell and Lomolino 2000; Calkins et al.
2012). Across the eastern United States, land-use demands have caused a net loss of forest habitat
in recent years (Drummond and Loveland 2010), increasing the importance of peripheral habitat such
as in southern Ontario. Secondly, peripheral populations are on the front lines of the poleward range
expansion being driven by climate change (Sunday et al. 2012). Indeed, shifting northward in tandem
with suitable climatic conditions has already been documented for species at risk in Ontario
(e.g., Melles et al. 2011). Lastly, peripheral populations are often genetically distinct from their core
counterparts. For example, the Ontario population of the branched bartonia (Bartonia paniculata
subsp. paniculata)—listed as threatened in Ontario—has high genetic distinctiveness from core pop-
ulations in the United States (Ciotir et al. 2013). The conservation of genetically distinct, leading-edge
populations is vital for facilitating persistence under anthropogenic stressors such as climate change
(Gibson et al. 2009); allowing the extirpation of species from Ontario would therefore directly increase
the global extinction risk of affected species.
Conclusion
There is overwhelming scientific evidence indicating that devaluing intra-regional status in favour of
extra-regional status would undermine OESA’s goal of biological conservation. COSSARO’s mandate
Fig. 2. (a) The spotted turtle (Clemmys guttata) is among the species that could be left unprotected in Ontario
due to its biogeography. (b) Map of North America showing the geographic range of the spotted turtle (high-
lighted in green) and the boundaries of Ontario, Canada. The spotted turtle is classified as endangered in
Ontario and as secure in the core of its range (COSSARO 2015; NatureServe 2016). Photo by Patrick Randall.
Muñoz and Obrist
FACETS | 2020 | 5: 980–988 | DOI: 10.1139/facets-2020-0051 984
facetsjournal.com
to identify species at risk based on the best available science should compel COSSARO to ensure that
the implementation of the new clauses in OESA does not lead to the de facto preclusion of peripheral
populations from listing. To that end, “biologically relevant geographic range” should be interpreted
as the range that is relevant to species’ subpopulations in Ontario. This interpretation would avoid
the scientific issues inherent in considering a range that is relevant to the entire species (e.g., Earl et al.
2018) while recognizing that extirpation from Ontario can have global consequences for many spe-
cies. This interpretation could also avoid any litigation that might arise from scientifically flawed
interpretations of this phrase, as occurred with a similar phrase in the U.S. Endangered Species Act
(Wilhere 2017). Indeed, legal experts should be consulted to inform the validity of possible interpre-
tations of the new clauses in OESA.
Species-at-risk legislation is an imperfect tool that can be regarded as the “last line of defence”
(ECO 2013) for species faced with extinction. Ontario has an important role in North American con-
servation given its biogeography and its 1.08 million km2 of land and water; a weakening of Ontario’s
species-at-risk legislation is a weakening of region-wide conservation prospects. Although we recog-
nize that fulfilling commitments to biological conservation while minimizing impediments to eco-
nomic development is a daunting task for any government, amending species-at-risk legislation
such that it tacitly permits extirpation is egregiously regressive. We hope that this editorial helps
COSSARO uphold the integrity of evidence-based risk assessment in Ontario at a time when effective
conservation is needed most.
Author contributions
NJM and DSO drafted or revised the manuscript.
Competing interests
The authors have declared that no competing interests exist.
Data availability statement
All relevant data are within the paper.
References
Barnosky AD, Matzke N, Tomiva S, Wogan GOU, Swartz B, Quental TB, et al. 2011. Has the Earth’s
sixth mass extinction already arrived? Nature, 471(7336): 51–57. PMID: 21368823 DOI: 10.1038/
nature09678
Bean MJ, and Rowland MJ. 1997. The evolution of national wildlife law. 3rd ed. Praeger, Westport,
Connecticut.
Bergman JN, Binleya AD, Murphy RE, Proctor CA, Nguyen TT, Urness ES, et al. 2020. How to rescue
Ontario’s Endangered Species Act: a biologist’s perspective. FACETS, 5: 423–431. DOI: 10.1139/facets-
2019-0050
Brown JH, Mehlman DW, and Stevens GC. 1995. Spatial variation in abundance. Ecology, 76(7):
2028–2043. DOI: 10.2307/1941678
Calkins MT, Beever EA, Boykin KG, Frey JK, and Andersen MC. 2012. Not-so-splendid isolation:
modeling climate-mediated range collapse of a montane mammal Ochotona princeps across numer-
ous ecoregions. Ecography, 35(9): 780–791. DOI: 10.1111/j.1600-0587.2011.07227.x
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